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mm^'i mmm 

iff sHtt tti#ig jb^tt m b t^mn^^ ^ , lufHm^ifc® ^ ® e) t. © v ^ -r ti tc 

t- S % CD Mirt- -5 

^ 3 i: i: -r -5 A ^ - > MUslSfio 
Wl^^^lStt, tuBB5=-'-^*^#fib:&v^^^acmi-'5Bt^gB^7';^®i§^^'fii^J: 

[|f^«4] B^^fBT-*-^:^)•^#l£b;&V^)|^M<^#^§^:^^^^, ^J:t>\ ffjIBT-*- 
^ *^#^E b ^ V ^ {c MJZ- ir Bu sB ^ 7^;!/ (Z) mm^^ti^lEm^^ X'$>^ m^. m 

1 aiSE#2 0 0 0 - 3 0 
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■r ti {c t- -5 /I ^ - > WM^W: iz , 

BuiBm^^© ^ t';!/ ^ mm -r ^ iB'it x -r- 
iz ^m-t ^ ^m>^^ vzfh. 

tfjfBf'-^ A•^Ai7$4^'g>ii:t^^^CA;^J$nfcy -r X^ca■:^v^T, trffBT'-^*^^ 

2 miiE#2 0 0 0 - 3 0 
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[0 0 0 1] 
[0 0 0 2] 

^©f^^6<j:&:?^^i: bTii, PMC(Parallel Model Combination)^, SS/NS 
S(SpectraI Subtraction/Nonlinear Spectral Subtraction)^, SFE (Stochastic 
Feature Extract ion)^S#3b^^ ^tlT V^^„ 
[0 0 0 3] 

[0004] 

±ji^vr^:Bmowmt. &.r(DM^jx:&^. -t^^t)-^. Fmmt. mmJ4:x 
(Dmm^w.^mz^m'^7')h^zMV72!,^x•v^^o)xmm^m^t&^^t^\ ifM-^p. 

'g>SFra7b'5*v^^) . ssmsm\t. w^T-*-^©#^*$:^^ffi•t-^mp§^c^v^T, 

]gJ^y-rX$:l^5feLTVN^„ bfe;?)^oT. PMC^ J: %ff-»:=/ x h *^{B< , 

, #<fflV^eJtlTV^^:^^S•t?$>^. SS/NSSi£li, =^^-7"- ^ (DS^UM^^ 

^ h;i/^ L/T^fiffi-r-Sc SFE^tt, SS/NSS'Sil|Hl#{C, ^ «y 

3 ailiE4f 2 0 0 0- 3 0 
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[0 0 0 5] 
[0 0 0 6] 

^ ^ ic o ti T ^fi'lSlg *^{£T -r -5 »® ;^)^ ^ o o 
[0 0 0 7] 

mi^^ti^m^x(Dmrw^< f^^iZ'^-oxmm'\imt>mr't^^t^n±-t^ 

[0 0 0 8] 
[0 0 0 9] 

mm:^v=-v^xmn^vr^!^m^^^. m^m(D^7'ji<Dv-^(D\^^irM^izi&mt 

4 ailiE# 2000-300327 
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[0 0 10] 
[0 0 1 1 ] 

$ 4x T bHU S ti T V ^ -£> -r -5 =t <?) 7b-3! ir $ -5 c 
[0 0 12] 
[#§^o^Jicz)?^m] 

^^y-fXi:i:=fe;fC*^L, {cmij-r^„ >'l/-A'fbSl5 2l±, -9- 

-r^^n:7>t>i*^e>A*$ti'2)#^^'-^?:, m^c^^r^r^Pi im^it. i oms 

[0 0 13] 

t) ^^-Tc 
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[0014] 
[0 0 1 5] 

(y-f XM?R!lEWTn) (^W^T^-^lCli, IfeM^^li-^^tl-r. 3g:^y-fX;fe' 
[0 0 1 6] 

[0 0 1 7] 

-^tcDmuMcD^m mwL'<^ h)iy^m) iz^mLt^n^izm^ti^. "torn 

6 ffi|iE#2 0 0 0 - 3 0 0 3 2 7 
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o 

[0 0 18] 

, Mx.^^, FFT («ii:7-Ux^m) T;1/3 UXAlCj;oT7-y x^^^tl, 
[0019] 

mt^ly--l^(Dmm^^h)Va (t) :^)^e>f#e>ti-g)#m^^ h;i/$:y 
(t) t.tc. #^^^h;i/y (t) ©e)*>, K®^^<^:^^iJ7 

(t) i:, >fX(D^^^ h;i/^:$3^$:u (t) Hm-to Z.<D%^. M<D 

"^^(Di^^i^ hjv^^x (t) it. (1) 
[Hci] 

x(t)=y(t)-u(t) •••(!) 



[0 0 2 0] 
[0 0 2 1] 



• 
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[0 0 2 2] 

^fe, ^^"-t^V S U ^'XZ' (2) , (3) XZLtzL 

[i5C2] 



t^tll^. fi' (i) li, ^i^^;^h;VA' Oi||g(Z)3>;K-:^>h^*-t (i 
= 1, 2, • • • , D) „ ^fc, y (t) (i) \%. m^-7V-I^(DW^^^ V 

y^H' H j ^!j®il>3j<-:^> h&^-r (j=l, 2, • • D) 



[0 0 2 3] 

[i5(3] 

(i.j)=0,i--j • • • (3) 

[0 0 24] 




(ij)= 



i- Z(y(t)(i)->i'(i))(y(t)(j)-//'(j)) 



• • • (2) 
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[0 0 2 5] 

te^^A^^^-^^ffiBPl 2l:-li. yN-r?-^^^^' h^A^^tff^fPl l*^?!©^^^^' 
[0 0 2 6] 

#t!c^'•^>'^°9^-^^bT. (4) Tim (7) lCL}t*'oTfm$tl^c 

[1^4] 

4^{t)(i)=Elx{t)(l)] 

= E[y{t)(i)-u(t){i)] 

ry<»)(') , w... P( U(t)(i)) 

= f {y(t)(i)-u(t)(i)) 

° f P(u(t)(i))du(t)(i) 

•'o 

y(t)(i) r^'^''V(u{t)(i))du(t)(i)- r''''^%(t)(i)P(u{t)(i))du(t)(i) 
^'o •'o 

P{u(t)(i))du(t){i) 

0 

r''*'^^'^u(t)(i)P(u(t)(i))du(t)(i) 
=y{t)(i)- : • • • ( 4 ) 



P(u{t)(l))du(t)(i) 

0 
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T(t){i.j)=V[x{t)(i)l 

= E[(x(t)(i))2]-(E[x{t)(i)])2 

(=E[(x(t)(i))2]-(4-{t)(l))2) 

M'(t)(i.j)=0 • • • (5) 

[1^6] 

E[(x(t){i))2]=E[(y(t)(i)-u{t)(i))2] 




=/ (y(t)(i)-u(1){i))2 




+ 



ry(t)(i) 

2y(t)(i)J u(t){i)P(u(t)(i))du(t)(i) 

•'0 

■ r^^'^^%{t)(i))2p(u(t)(i))du{t)(i) \ 



fy(t)(f; 
u(t){i)P(u{t)(i))du(t)(i) 



=(y{t)(i))2-2y(t)(i) 



r P{u(t)(i))du(t)(i) 



'\u(l)(i))2p{u{t)(i))du{t)(i) 



+ 



0 



• • - (6) 



ry{t)(i) 

J P(u(t)(i))du(t)(i) 
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2Z'{i.i) 



{u(t)(i)-//'(i))2 



• • • (7) 



P(u(t)(i))= 



J27r l'(i.i) 



[0 0 2 7] 

33T% I (t) (i) (i, H t 7 i^-Aic^t-t-STO^^' (t)©i 
SS©i3>;i<-^> E [] (i, [] rtcD^i^#S:Si5^-r e„ x 

(t) (i) it. 7l^-A{Cfelt-g>K®W^®>'^°'7-^'<^ N^i^x (t) 
<D imB(Dziy:!i<-:^y h ^m-tc ^ ^iZ. u (t) (i) it. |gt:7U-AlC 

u (t) (i) ) mt yiy~M.lZi3n^m^J ^ XCDJ-^U-P.^^ h^2^(D 
i#S®i3>7K-1^>h*^u (t) (i) i::^^mm^^-t. z.:r.x^it. MM J 
-f XO^^^i: LTiEm^^$:^^bTV^.6®■r^ P (u (t) ( i ) ) li, ^ ( 
7) lCatL/fei:e)lC^$tl<&» 
[0 0 2 8] 

^fe, Tjr (t) (i, j) li. :7l/-A{cfet-J§:$>tS[¥ (t) c?), Hi^T 
[0 0 2 9] 

[0 0 3 0] 

t) = {t(t),iF(t)} (t=l,2, •••,T) ii^fi:, 

-^»:mSPl 2(j:. Z= {z (1) , z (2 
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),••-, z (T) } =^^mmu6izm^-t^. 

[0 0 3 1] 

^^.HiSP 6 It. m^it. M^mmizMm-t^mmmm: ^ - ^ z 

[0 0 3 2] 

m4it. mi(D'^^mmme<Dmm^d^m^m^Bhx\^^^. i^mmmm^cDn 

|g^Bl$2 1 - i:?3?M2 1 -k, ^i:t>*li5SIIMilt?^»gl52 1 - s, lC#t^$tlSc 

as'JMi^^tssp 2 1 - k (k=i, 2, • • K) tt, K«(Z)WS^-7-*;i/®e) 

t.(Z)k«giCMf5-r^#M?:»J-r-5fc«b(D»JM^Gj^ (Z) ^IB-ItLT^y 
^ , #«ffiS|5 5 3^l^e>(D#:m^^^>'^°^^-^Z^5ll^fc LT, ^SOMifCGj^ (Z) 

^^m-t^o i - sit. m^^'^m^Ey'mzMm-t^MMm^^ 

^^•^^^-^z^^mt.Lx. m%mmG^ cz) $:?t#t-So 

[0 0 3 3] 

#^|g^§|S 6 T' li, HMM(Hidden Markov Model )iS$:fflV nT, ^ 

[0 0 3 4] 



1 2 
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c Z.(D^Z>IZ. U=fo&^Cfe-g>^ffi,^(Z>^S^(Z);&V^^5';^«, left-to-righ 

[0 0 3 5] 

UCfeVNT, :i^®,q j{C4^^,S#-t-&?6^ (Jl^St^) (qp q j) , S<}:t>' 

^^qi5b^e>^^S#A'J^C-g>i:^{c, ^©^^«,qi*\ ^;^0$:ffi;^■r 
-&^it^ imtimm (qj) (O) {Cj:oT^^$4a-5 (h=l, 2, • • • 
, H) „ 

[0 0 3 6] 
[0 0 3 7] 

j;e>J&#^t^^>'N°^^-^5f (^J'J) Z= {zp zg, • • zj} 
•^:h^m^^^i^^^(7>ilhX. (8) -e-^X.e5n-g)c 

gK(Z)= max 7rk(qi) * bk(qi)(zi) • ak(qi,q2) * bk(q2)(z2) 
qi.q2.--".qT 

• • • ak(qT-i.qT) * bk(qT)(ZT) 

• • • (8) 



[0 0 3 8] 

3 3T\ bjj' (qj) (Zj) It. Hitltf^z ^Xm-^ti^1^^X&ht^(Dmt! 

mm^m-t. ^mm^'mz^i^'^^^ hjy^m:fj-t^m^x$)^tiiijm^h^^ ( 

1 3 miiE# 2000-300327 
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(s) ii^jj^^vhu ij^7.Si^ (s) hK^-oxm^-^ti^m^mmmm^^ (s 

) xCD:S':?p$:^-rW^^MmP^ (t) (x) $:ffiV^T, r^k^ (9) ICJ:U^ 

bk(s)(2t)= /p»(t}{x)Pk(s)(x)dx 

= n P(s)(i)(4^(t){i).Y(t)(i.i)) 

HI 

k=1.2,---.K : s=qi,q2- - -.qj: T=1,2---,T 

... (9) 

x\%. ^^u-z^^^ h^i^^m) (D^WX&^o 

[0 0 3 9] 

^ (9) ^C^3V^T, P (s) (i) (I (t) (i) , W (t) (i, 

i) ) (10) xm^n^. 

P(s){i){^(t)(i),Y{t)(i,i)) 

( A<k(s)(i)-^(t)(i))2 



g 2(ZK(s)(i.i)+Y(t)(i.i)) 



^/2;r(Zk(s)(i.l)+T(t){i.i)) . . . ^^^^ 

M,^(s) (i) ^i^^:^ l>;b/i^ (s) i#S®ii>7K-:^'^> S 
Sj^ (s) (i, i) a. ^^mvhU^XZ^ (s) <D. mi'^mim(Dny 
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[0 0 4 0] 

, qj) . fe<t:y^ai;^7Wb^ (qj) (o) {cj:o-r^^$4x-g>*\ rti^j^, 

^Wffl<50W^T'-^*^e>#^'<^ ^;l/$:fflV^T, ^ 

[0 0 4 1 ] 

Mqi*^?3M^7b-^^€>(DT\ H^ffiqi{c*f/^;t--&OT4^M^;t'i-ty?)U 

9), (1 0) *^e>B^e>*^3&J:e»^C. W (t) ( i . i ) 0 "T -g, 
[0 0 4 2] 

[0 0 4 3] 

E4tcM'g>c MJMil[?eWBIS2 1 -k (k=l. 2, • • • , K) ij:. k^^ 
) , m^mmai, (qj, qj) . feJ:t)^miJ«t*bjj (qj) (O) tCj;oT^^ 

(8) (Dmrnmrncy^ cz) sriaiitT^su, #i^MffiSP2*^e>®#M 

ji.Lr^mmmm) (z) ^^gp2 2tcm:t;-rs. mmmmm.m^2 i - 
sit. m.=^'^W'^v'jv^iE^7t)^^mm-^ti^wm^mmm7t^ (q^) , m^m. 

(qj, qj) , i5 ^XflHtimmh ^ ( q j) (O) J: o T^^$ tl-S, 5^ 

(8) (DmmmmG^ (z) ^iBi#®^g[iMmGg (z) ^laitLT^u. 
, 'e(Dmmm (±7&Ltcmmmm) (z) ^gg[5 2 2 {cffiiji-^„ 

[0 0 4 4] 

^^gP 2 2 T'tt, MKt5c?^^§l5 2 1 - 1 7!fM 2 1 - k, J: t>*^MMiS[M^ 
SI52 1 - s^ti^'ti:^^e>©MMG^ (Z) (^^T^li, BSiJc^fiiGg (Z) $:-^ti' 

15 ffiiiEi[t2 0 0 0 - 3 0 0 3 2 7 
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^(Dft^:> izMLx. mxit. (1 1) izmtm^mm^m^^x. mm^ 

C(Z)=Ck,if Gk(Z)=max{Gi(Z)} • • • (11) 

i 

r^fdL. c (z) it. mn^^^^'^^-'^z-hm-t^^'^T.^mwi-r^mmmi'^ 
mm) ^nomm^mir. ^r^. ^ d d ®^2^(^:&3atc^i-t-g.maxid:, 
^tnzm<mmmG.^ (z) (T^cit-L, ^^r-ti, i = s, i, 2, - -- .k 

[0 0 4 5] 

^^^2 2{i, ^(11) iZLt^tt^^X. i^^I^^m&^^h. Atl 
[0 0 4 6] 

mm.^Q\z^j^-t^. 

[0 0 4 7] 

mi 2] 

{Fi(X). F2(X), • • Fm{X)} • • • (12) 

:^^3. {Fj (X) , i = 1 , 2. - • • , M} tt, mmmmmmifrob 

abilistic Density Function) T'^ -5(7) T\ i^J.'T. MW#M:^a'^PDFi: tjfB«l^t--5 



1 6 
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[0 0 4 8] 

mi 3^ 

Fs(X) = V{Fi{X), F2(X). • • • . Fm(X)) • • • (13) 

fefc'L, Vtt^.W^^r^'WF {Fj (X) , i = l, 2, • • • , M} 
[0 0 4 9] 

1 4] 



Fs(X) = 1 >5i(Fi(X),F2(X). • • • ,Fm{X).M) • Fi(X) . - - (14) 

M 

= i:/3i' Fi(X) . • • (15) 

i-1 

/Sj (Fj (X) , F2 (X) , - • - , Fjj (X) , M) it. ^M=^mn 
mi 5] 

M 

I Ai(Fi(X).F2(X),' - •,Fm(X),M) = Z^i = 1 • • • (16) 

i=1 '"=1 

[0 0 5 0] 

■ttiit. M'^nmi&wy {Fj (X) , i = i, 2, • • • , M) (Di^^mm^} 

1 7 ailiE# 2000-300327 
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;v^mm-t^:=iy7i<-^y hti'^mnm-V^^tHt. M=^nUi^^?^F {Fj (X) , 
i = l, 2, • • • . M} li. ^:ny7ii-:^y hlzMm-t^^^i^t^^^W-DlE 
M'&^C (Ej, Sj) trjtSo EjliFj (X) (D^^^iiT'^U, Zjl^Fj (X) 

[0 0 5 1] 

^:($G (//J, aj2) (i = l, 2, • ■ • , M) Hm-tZ.t-fy'^X-^^. Lt^tr- 

ytGg (z) mi {zmLfz.m^=Mm=f:'rjvF ^ (X) 

[0 0 5 2] 

{G ifi.^, o , i = 1. 2, • • • . M} $:MV^, (17) IC 

^•rj:e)lC, ^T©/ii®^i^$:M^^S^7^;i/(^¥i^'fii;tigi:b, (18) 



1 6] 

- T u • • • • (17) 

.1=^1.? •■•(18) 



•g>c 

[0 0 5 3] 

U'^^^fp [G (fi., o-^b , i = l, 2, • • • , M) <Z)«!#>^i/ii®f£^■j•^fflV^ 

18 miiE#2 0 0 0 - 3 0 0 3 2 7 
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, (19), (2 0) lCt^oT> MWW#^T';b©¥i^^ii/is^' o .^^ 



[0 0 54] 

{G (/tj, aj2) , i = l, 2, • • • , M} <Dm^^t>-^\Z^^X. 
[0 0 5 5] 

[mi 8] 

{Xi. X2, - • Xm} • • • (21) 

[0 0 5 6] 

m^^ftiXgtt, (2 2) {c5^-rcfce){c, W^ltiXjiiS^gilJc/s 




• • • (20) 



- - • (19) 



mi 



• • • (22) 
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[0 0 5 7] 

^bT, M^^m'^T'JVO^sEm^^C (ytig, ag^) (2 3) iZm-t 

m2 0] 

M M p p 

G(/us. <^l) - G{^^P\t^u .2:^/^i<^i) • • • (23) 



[0 0 5 8] 

j&i3> ^ (2 3) ^-'m.it-t^f:Lmz\%. m^mm^xis^^ {/Sj=i/m, i 
= 1, 2, • • • , M} 5|2i*i^^gi:, ^^^Cg^icii, mmtmw- 

[|^2 1] 

M 



_ _a_ 



Z A' i • • • (24) 



i=1 



f=-^.J-? •••(25) 



[0 0 5 9] 

mn^^ {G (/tj, aj^) , i = l, 2, • • • , M} ®5t^^St*XiC*ff& 

m2 2] 

{Nj = N; i = 1. 2, • • M} 



(2 8) IC j:oT#S:i^3{)'^"e^-5. 



2 0 
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m2 3] 

M 



O j — 



= -^Ifi.j • • • (26) 

-^lour^ f ' • • (27) 

TrV'^i"^? • • • ^^^^ 

J-1 



[0 0 6 0] 

^ (2 8) ^^m-ttiii. (2 9) (Z)5i^*^^^5i-rso 

[i$J2 4] 

-^Zfij = • — (29) 



[0 0 6 1] 
[i$t2 5] 

M 

Q = U Oi 

^^m-tnit. ^(2 6) (3 0), (3 1) ^ (2 9) *^ 

^^k^ (3 2) (3 1) *^S:^>^tl-5c 



2 1 



ttiliE# 2000-300327^ 
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m2 6] 



Ms 



1 



M N 



MN 



1 



Z I(fi.i-A's) 



- MN i-j- 

^ M N 2 



1=1 hi 



1 Z / ^2 , 2. 2 
-jy^ Z ( <yi+;ii)-/i 

1=1 



(30) 
(31) 
(32) 
(33) 
(34) 



[0 0 6 2] 

j&fe. mmzit. ^ (3 1) i:^ (3 4) ^c^i^|5c:^)'^^W$^TMv^e>tlS< 
[|?5C2 7] 



(35) 
(36) 



-So 

[0 0 6 3] 

^fe, (2 7) iz^-t^oiz. ^mo /izMLx r£i<-y. ^M^mm-t^j: 

[|S[2 8] 

M 



2 b ^2, 1 "J. 2 2 



i-1 



(37) 
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• 



1 1 — 0574 6 < 



[0 0 64 ] 
[0 0 6 5] 

[0 0 6 6] 

z^^^ffi^n. ^^M.ii5gP6ic#t*&$ti-5o "^Pmm^^ ex- 
it. «RF»mgP5 7b^e)®4fM^^^7N°^^-^ $:M(.^T, 4ff^g|S^3^t/m^i!(K 

mm^m^'^x. ^ti^xm'm^nx\^^t=iM=^'^w=^^juzMm-t^mmmwif)^M 

[0 0 6 7] 

^itS0Mi5(5b'<, #gggit:lu(7)y-f XMIEKT n(Z)W^7='-^^C»•^'V^TJEif$tl 



2 3 



miiE# 2 0 0 0-3 0 
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[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 

. 2#T'fe^. »EraTsti, 0. 0 5#. 0. lipA 0. 2 0. 3 
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